INTRODUCTION
Preparation of bromo and nitro-substituted benzoic acids as precursors for preparation of pharmaceutically active benzamides is an important challenge of organic chemistry. The nitration of aromatic compounds may be achieved with many nitrating reagents but the conditions are incompatible with a range of compounds which are sensitive to oxidizing or strongly acidic conditions. 1,2 Nitration of benzoic acid 62% nitric acid is successfully carried out under solvent-free condition in a biphasic mode in the presence of the Bronsted acidic ionic liquids; the only by-product is water and ionic liquids are capable of being reused without any separation. 3 In this paper we give information about optimization of the initial reported method.
The classical bromination reactions involve the use of hazardous elemental bromine. 4 That's why bromination reaction has been still attracting attention to develop the more practical method without the use of hazardous and highly toxic elemental bromine. 5 Several acid-catalyzed Nbromosuccinimide (NBS) ring brominations have been reported and continue to be of interest, mainly in connection with the bromination of polyalkyl benzenes. 5, 6 In terms of ease of handling and availability, N-bromosuccinimide (NBS) is a superior brominating reagent. 7 In this paper we give information about optimization the previously reported method to brominate 3-nitrobenzoic acid with NBS and sulfuric acid.
Benzamides are an important class of chemicals that have been widely used as chemical intermediates in organic synthesis, raw materials for engineering plastics, detergents, and lubricants. 8 The conversion of carboxylic acids to amides is one of the most important transformations in organic synthesis. In general, the conversion of carboxylic acids to carboxamides requires an activation of the carboxyl group. The solvents in most organic reactions increase the reaction yield, stereoselectivity and chemoselectivity. 9 The violent exothermic reactions are also controlled by the solvent which involves quick electron transfer from metal and that with a highly reactive species. 10 On the other hand, the use of a solvent may decrease the reaction rate, produces waste solvent, enhances the production cost, and make a chemical operation risky when a flammable solvent is used. [11] [12] Solvent-free reactions are therefore becoming important from the viewpoint of green chemistry. 13 We have been engaged in the development of aromatic compounds as anti-cancer agents and have shown structureactivity relationships with several substituted benzoic acids (containing NO2 and Br group) to which a heterocyclic aromatic amide group containing ring bound, 14 therefore the amidation reactions of 3-bromo-5-nitro benzoic acid was performed in the presence of SOCl2 as promoter in a solvent and catalyst free conditions. 15 In continuation of our work, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] we have developed the new protocol synthesis of benzamides from 3-bromo-5-nitrobenzoic acid and amines.
MATERIALS AND METHOD
All chemicals, unless otherwise specified, were purchased from commercial sources and were used without further purification. The major chemicals were purchased from Sigma Aldrich and Avra labs. The development of reactions was monitored by thin layer chromatography (TLC) analysis on Merck pre-coated silica gel 60 F254 aluminum sheets, visualized by UV light. Melting points were recorded on SRS Optimelt. Melting points are uncorrected. 
Scheme 1. Synthesis of 3-bromo-5-nitrobenzamides
General procedure for the synthesis of 3-bromo-5-nitrobenzamides
Nitration of benzoic acid
Benzoic acid (10 g, 0.0406 mmol) and cc. sulfuric acid (25ml) were added to a reaction vessel and nitrating mixture (H2SO4+HNO3) (H2SO4:HNO3= 1:1.5, 16.5 ml) was added drop wise at 0-5°C temperature for 45 minutes and further the reaction was stirred for 1 h. Then the reaction mixture was quenched with the addition of cracked ice (precipitate formation was observed) and the product was obtained by vacuum filtration. Further the product was recrystallized with methanol. Melting point observed was 139-141°C.
Bromination of 3-nitrobenzoic acid
3-Nitrobenzoic acid (10 g, 0.0598 mmol), NBS (N-bromo succinamide, (11.66 g, 0.05979 mmol), and conc. H2SO4 (20ml) were added to a reaction vessel. The mixture was then heated to 80°C temperature for 2 h. Then the reaction was quenched with the addition of cracked ice (precipitate formation was observed) and the product was obtained by vacuum filtration. The reaction product was recrystallized from methanol. Melting point was found to be 159-161°C.
Coupling reaction
3-Bromo-5-nitro benzoic acid 1 (1 g, 0.0406 mmol), amines (primary or secondary) 2 (1eq.) and thionyl chloride (5 ml) were put into a reaction vessel. The mixture was then stirred at room temperature for 2-4 h. It was then extracted with ethyl acetate; the solvents were removed under vacuum and the obtained product was recrystallized from ethanol to yield the corresponding substituted benzamides. The 1 H and 13 C NMR spectra are given in the Electronic Supplementary Information (ESI).
The following are the spectral analysis of the synthesized compounds: 128.1, 134.8, 122.1, 110.4, 107.8, 37.3, 
Synthesis of 3-bromo-N-methyl-5-nitrobenzamide (3a)

3-Bromo-N-(4-methoxybenzyl)-5-nitrobenzamide (3f)
RESULTS AND DISCUSSION
The substituted benzamides are synthesized as per the established route of synthesis. The thionyl chloride was used as promoter in the synthesis (Scheme 1). We have optimized the condition for the preparation of our substituted products. Some solvents and solvent free conditions were also tested. We have presented the optimization conditions in Table 1 . As can be seen from the above data, the reaction goes well in the absence of any solvent and the reaction time as well as the percentage yield of the synthesized compounds better than in the presence of solvents. Using toluene as the solvent the time required for completion was 20 h with only 58% yield (Table 1, Entry 1). Using N,N-dimethylformamide (DMF) the yield drastically decreased to 31% with 18 h of reaction time (Table 1 , Entry 2). Methanol was also tried but the obtained yield was again very low (Table 1, Entry 3). Dichloromethane (DCM) was used which to our surprise gave 85% yield in 9 h but the product obtained was somewhat sticky which required further purification (Table  1 , Entry 4). Lastly the reaction was carried out in the solvent free condition which not only increased the yield to 94% but also decreased the reaction time to 2 h (Table 1, Entry 5). Hence further derivatization was carried out in a solvent free condition to obtain the required products. The possible reaction mechanism is explained in Figure 1 .
The first step is that 3-bromo-5-nitro benzoic acid reacts with the thionyl chloride species to form a 3-bromo-5-nitrobenzoyl chloride complex which acts as an intermediate for the coupling reaction. Due to high electronegativity of benzoyl chloride group, coordination is orientated by the partial charges on NH + and on the electronegative 3-bromo-5-nitrobenzoyl chloride group which assists the substitution by the amines to get desired product. 
CONCLUSION
We have prepared novel benzamides using thionyl chloride to perform thecoupling reaction of 3-bromo-5-nitrobenzic acid and amines. Our method has minimum environmental impact, is flexible and economic. The reaction is done without using any transition metal catalyst, ligand, base, toxic or hazardous reagent, additives, promoters and organic solvent (i.e. solvent free). We believe that this substituted benzamide compound protocol has major importance in industry, laboratory as well as a drug intermediate due to all its advantages. 
